shift of the distribution, from the D-type to Mtype, and the decrease in the shunt rate. We can conclude from this series of studies that the abnormal hemorheological parameters observed in diabetics have a close relationship with the formation of microthrombi and microangiopathy. Our studies also indicated that those abnormalities can be improved with treatment.
ACKNOWLEDGMENTS: We are most appreciative of the encouragement and scientific advice in the preparation of this manuscript from Dr. Takuo Yokose, Dr. There was an increase in platelet sensitivity to ADP-aggregation after exercise in both groups. Preexercise j3-thromboglobulin levels in AF patients were higher than in normals (p< 0.05). Betathromboglobulin increased after exercise in both groups, with the increase being greater in AF patients than in normals (normals: 26 ± 7 ng/ml at rest and 35 ± 14 ng/ml after exercise; AF patients: 43 ± 28 ng/ml at rest and 63 ± 38 ng/ml after exercise).
PT and APTT shortened, and plasma fibrinogen levels increased after exercise in both groups. Preexercise levels of antithrombin III and protein C were lower in AF patients than in normals. These two proteins increased after exercise in both groups, and the increase was greater in normals. Plasma a2 -plasmin inhibitor levels, which were lower in AF patients than in normals at rest Factor VIII activities and levels of factor VIII antigen showed a tendency to increase after exercise.
TPA levels were significantly increased from 2.1 ± 1.2 ng/ml to 2.6 ± 1.6ng/ml after exercise (p <C 0.05). However, there were no significant changes noticed in levels of FPA, FPB |3 15-42 and D-dimer with exercise.
Study III Mirror image drawing test: IHD patients Emotional stress increased the plasma level of epinephrine from 0.04 ng/ml to 0.10 ng/ml and that of norepinephrine from 0.35 ng/ml to 0.50 ng/ml. Factor VIII activities, and levels of fibrinogen and antithrombin III tended to increase, and factor IX activities increased from 104% to 110% by emotional stress.
DISCUSSION
There were no significant changes observed in platelet counts, sensitivities to ADP aggregation, and j3-thromboglobulin, either in IHD patients or in normals after physical exercise. This finding indicates that platelets are not activated with the treadmill and handgrip exercise performed in the present study. In AF patients, j3-thromboglobulin levels were higher than in normals at rest and increased after exercise. This finding may be related to a higher incidence of systemic embolism in AF patients7', suggesting the necessity of antiplatelet therapy in patients with high blood levels of platelet specific proteins.
Factor VIII activities increased after handgrip and treadmill exercise in IHD patients and tended to increase in normals, supporting the previous reports }. However, reports on responses of factor VIII antigen to exercise are small in number. In the present study the level of factor VIII antigen tended to increase in normals, suggesting that not only carrying protein but also factor VIII itself increases Fibrinogen levels were higher in IHD patients than in normals before exercise, and a significant increase was noticed after both types of exercise in IHD. Although antithrombin III levels increased after exercise in IHD patients and normals, the pre-and post-exercise levels of antithrombin III were low in the former. In normals treadmill exercise induced an increase in TPA levels without significant changes in levels of FPA, FPB 0 15-42 and D-dimer. These findings imply that exercise induces activation not only of the coagulationanticoagultion system, but also of the fibrinolysisantifibrinolysis system without loss of hemostatic balance in normals. Although the levels of TPA, FPA, FPB ft 15-42, and D-dimer in IHD or AF were not measured, this may hold true in these patient groups also. However, hemostatic imblance might be induced in cardiac patient groups because of the greater change in platelet function and blood coagulability accompanied with low levels of antithrombin III at rest and after exercise. There was no significant correlation between increases in hematocrit and the level or activity of coagulation factors, suggesting that the increase in these factors may be a response as an acute phase reactant to exercise stress .
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